Toward a Deeper Understanding of Enzyme Reactions Using the Coupled ELF/NCI Analysis: Application to DNA Repair Enzymes.
The combined Electron Localization Funtion (ELF)/ Noncovalent Interaction (NCI) topological analysis (Gillet et al. J. Chem. Theory Comput.2012, 8, 3993) has been extended to enzymatic reaction paths. We applied ELF/NCI to the reactions of DNA polymerase λ and the ε subunit of DNA polymerase III. ELF/NCI is shown to provide insights on the interactions during the evolution of enzymatic reactions including predicting the location of TS from structures located earlier along the reaction coordinate, differential metal coordination, and on barrier differences with two different cations.